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Vol. xn. no. 10.— Botanical Gazette.— Oct., i8B7. 
Development of the Umbellifer Fruit. ^ 

JOHN M. COULTER AND J. N. ROSE. 
(with plate XIV.) 

In no family of plants does the fruit furnish more certain 
diagnostic characters than in the Umbelliferae. So definite 
are they that the fruit alone can be made to determine the 
genus, and in most cases the species, while in every case it 
is an essential part of the description. This indicates at once 
an unusual amount of differentiation in the fruit structures, 
and a great diversity in its display. During the past year 
we have been making a critical examination of all our Um- 
belliferae east of the looth meridian, and this has directed 
our special attention to the minute structure of the fruit of all 
our species. This study has shown that while the grouping 
of these structures is very diverse, and hence available for 
diagnostic purposes, the structures themselves are simple 
and few in number. 

It was a matter of interest to study the development of 
these peculiar structures, and for this purpose the common 
Chaerophyllum procumbens was selected as a type, as its 
fruit contains all the structures found in the family. Begin- 
ning with ovary wall composed of undifferentiated paren- 
chyma, supported by simple fibro-vascular elements, the 
changes wrought in the maturing ovary and then in the 
ripening fruit were traced. 

A description of the structure of the mature fruit of Um- 
bellifers in general will make plainer the questions to be an- 
swered by a study of its development. The two carpels face 
each other, and are in contact at first by their commissural 
or ventral faces, but eventually separate. The fruit is com- 
pressed laterally (at right angles to the plane of the commis- 
sural faces) or dorsally (parallel with the commissural plane), 
or rfot at all. As the two carpels are but repetitions of each 
other, a description of structure may be confined to a single 
one. The surface of the carpel is usually marked by five 
ribs or wings longitudinally placed. The two nearest the 
commissure are the laterals ; a sin|[y1e dorsal one occurs on 
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the back of the carpel, while the pair between the dorsal and 
the laterals are the intermediates. In addition to these five 
primary ribs or wings secondary ones may appear (as in 
Hydrocotyle Asiatica), and even become more prominent 
than the primary ones (as in Daucus and Trepocarpus) ; or 
occasionally even all external indications of ribs may be 
lacking (as in Sanicula). The presence of these ribs or 
wings, their varying size and structure, furnish good diag- 
nostic characters. At the summit of each carpel a stylopo- 
dium may be developed, of various appearance, from prom- 
inently thick conical to a flat or depressed cushion. 

The general structure of the pericarp wall well represents 
the typical leaf structure, with under and upper (that is, 
outer and inner) epidermal layers bounding a more or less 
developed mesophyll (fiffs. 6, 7). It is in the mesophyll re- 
gion that the characteristic fruit structures are developed. 
The constant occurrence in the outer epidermal region of the 
two distinct layers of epidermal cells suggests that the outer 
layer represents the connate calyx, while the inner is the 
true epidermis of the pericarp. The mesophyll region of 
the pericarp is naturally separated into three structures : ( i ) 
oil-ducts, (2) strengthening cells, and (3) undifferentiated 
parenchyma. 

I. Oil-ducts. — ^These occur in varying number, size and 
position in the different genera, and are of such constancy 
as to furnish most valuable characters. By far the most 
common position for oil-ducts is in the intervals between the 
ribs, where they occur singly or in groups. In this position 
they may occur close against the inner epidermal layer, or 
centrally in the pericarp section, while in Cryptotaenia and 
Erigenia they seem to be developed in the inner epidermal 
laj^er itself. In -^thusa, Coelopleurum and Cryptotaenia oil- 
ducts occur both in the intervals and beneath the ribs. In 
some cases, as in Polytaenia, there are two sets of oil-ducts, 
one forming almost a continuous layer about the seed-cavity, 
the other composed of smaller ducts, and scattered through 
the very thick pericarp. In Zizia there are alao smaller ac- 
cessory ducts in the ribs. In Conium there is no develop- 
ment of oil-ducts, but the whole inner epidermal layer of the 
pericarp becomes a secreting layer. In Hydrocotyle, on the 
other hand, in the absence of oil-ducts groups ot secreting 
cells occur just beneath the outer epidermis of the pericarp, 
and in some species eventually break through it, forming 
superficial oil vesicles. Anthriscus and some Bupleurums 
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have neither oil-ducts nor secreting cells. In Osmorhiza the 
mature fruit usually gives no trace of oil-ducts, while the im- 
mature fruit may show groups 6f four to six oil-ducts in the 
intervals and one to three in the ribs themselves. The ob- 
literation of oil-ducts on approach to maturity would seem to 
make them represent aborted organs in this case, and may 
account for the discrepancy of opinion concerning the oil- 
ducts of certain genera. It is an interesting fact that this 
suppression of oil-ducts seems to involve the formation of an 
oily layer. In Osmorhiza the mature fruit has an oily layer 
about the seed, a region occupied in the immature fruit by a 
distinct line of oil-ducts. In Hydrocotyle, however, the iso- 
lated groups of secreting cells are such as always precede 
the formation of oil-ducts. In Hydrocotyle, therefore, the 
oil-ducts could be called rudimentary ; in most Umbellifers 
they are oil-ducts proper ; in Conium a secreting layer has 
been developed ; while the development of the Osmorhiza 
fruit gives us distinctly all three phases. Hence, to sum- 
marize : (i) most genera have distinctly developed oil-ducts, 
variously placed, (2) a few have a layer of secreting cells, 
(3) some have groups of secreting cells, and (4) others have 
neither oil-ducts nor secreting cells, in fact, without any rep- 
resentation of this one of the three structures of the meso- 
phyll. 

II. Strengthening cells. — Under this name we would 
define certain groups of cells, which are unlike enough in 

' structure, but seem to serve the common purpose of strength- 
ening the pericarp wall or its ribs. They usually occur be- 
neath each rib, and are normally developed about the simple 
fibro- vascular elements of the pericarp wall (fig. 6). These 
fibro-vascular elements may eventually become obliterated. 
The group of strengthening cells may consist of fibrous tis- 
sue, sclerenchyma, sclerenchymatous parenchyma, or small- 

* celled parenchyma. It may be well markea oflf from the 
surrounding tissues, as in the distinct thick-walled groups of 
Osmorhiza, Cryptotaenia, Conium and Chaerophyllum (figs. 
I and 7) ; or it may gradually merge into the surrounding 
tissue, as in Angelica, Thaspium, etc. In Hydrocotyle, 
Pastinaca and Heracleum the strengthening cells are devel- 
oped in a broad continuous band about the seed-cavity ; 
while in Sanicula, Conioselinum and -^thusa they seem to 
be entirely wanting. In the last named genus they may be 
found in the very tips of the prominent ribs, the position usu- 
ally helfi by strepgtheping cells being occupied bv l^rge an4 
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loose parenchyma, the other structures remaining normal. 
Strengthening cells are thus unlike in elements and position, 
are in groups of varying size and distinctness, or in bands, 
or may be wanting entirely. From these facts important 
characters may be obtained for generic grouping. 

III. Undifferentiated parenchyma. — ^This has merely 
the negative character of not being transformed into either 
strengthening or secreting cells. Its abundance is dependent 
upon the development of the strengthening cells. It will be 
seen, however, that although it furnishes no diagnostic char- 
acters, it is probably most concerned in the growth of the 
pericarp. 

Each carpel primarily contains two ovules, one of which 
soon becomes aborted (fig. 2), although it is developed suf- 
ficiently to display its nucellus and integuments, as well as 
its anatropous character. The other ovule eventually occu- 
pies the whole space of the ovarian cavity. 

The fibro-vascular connection of the ovules with the plant 
axis is as follows : A fibro-vascular bundle enters each car- 
pel at its base, thus making it a lateral out-growth from the 
axis, while the axis itself continues its growth in the carpo- 
phore. The carpellary bundle almost at once subdivides 
into five branches, and these branches ascend the carpellary 
wall beneath the five primary ribs. 

The two lateral bundles (that is, those beneath the lateral 
ribs) are the largest, as they contain the fibro-vascular ele- 
ments to be distributed to the ovules. These lateral bundles 
pass in the carpellary wall to the very summit of the carpel, 
and then send a branch inwards and downwards into the 
funiculus of the anatropous ovule (fig. 2). The remaining 
elements of the fibro-vascular bundle pass on to the floral 
organs and stylopodium. It will be seen that in this case, 
as in Compositae, the ovules are lateral outgrowths. A point 
or two in the development of the ovule may be mentioned in 
this connection. At first both ovules lie at the summit of the 
ovarian cavity, but soon, by the development of the funiculus, 
one is thrust toward the bottom, with the micropyle near the 
center of the cavity (fig. 2). It is in this position that the 
pollen tubes are seen to enter the micropyle, and subse- 
quently the ovule develops so as to fill the ovarian cavity. 
The aborted ovule is retained at the summit of the cavity, 
its funiculus never developing, and its micropyle out of reach 
of the pollen-tubes, even if its nucell^r structure^ were de- 
veloped to receive them, 
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To recur now to the mature seed, it will be found to con- 
sist mainly of a much developed embrj'o-sac, filled with endo- 
sperm and a small embryo. The embryo-sac never entirely 
replaces the nucellus, more or less of the nucellar tissues be- 
ing found on the commissural side, either pressed against 
the flat or concave face of the embryo-sac or embraced in its 
infolding (figs. 12, 13, 14). Important characters have been 
obtained from the commissural face of the seed, based upon 
the fact that it may be convex, plane, concave, or more or 
less involute. Great care should be exercised, however, to 
obtain seed of perfect maturity, or a comparison on this basis 
will amount to nothing. All seeds at first have a convex or 
plane face, and the amount of concavity or infolding will 
depend upon the development of the emoryo-sac. In some 
cases the embryo-sac, instead of developing uniformly, de- 
velops strongly towards the commissure on the two sides, 
resulting in a concave or involute seed-face. This variation 
may occur in the mature fruits of a single species (as in Eulo- 
phus), so that there may be found plane or concave seed- 
faces in one and the same plant. 

Having described the structures to be found in the ma- 
ture fruit m general, it remains to describe the method of 
their development in Chaerophyllum procumbens. 

I. Development of oil-ducts. — In very young buds 
groups of 3 or 4 parenchyma cells of the pericarp, next the 
inner epidermis, begin to be set apart for the formation of 
oil-ducts (fig. 3). The first indication of this is in the fact 
that they become secreting cells, and are discolored by the 
characteristic oily contents, and also become larger than the 
surrounding parenchyma cells. The 3 or 4 secreting cells 
then begin to divide radially, so that, at about the time of 
anthesis, the resulting intercellular space becomes an oil-duct 
of small caliber, with 6 to 8 secreting cells (fig. 4). 

This radial division continues as the fruit matures, thus 
gradually enlarging the caliber of the duct, until it reaches 
its full size, with a dozen or so secretinjf cells (fig. 5). The 
ducts are thus enlarged intercellular spaces, developed by 
the radial division 01 the surrounding secreting cells, and 
simply act as reservoirs. 

In Hydrocotyle (in which there are only groups of secret- 
ing cells and no' ducts developed) the absence of ducts seems 
to be explained by the lack of power of radial division in 
the secreting cells. In Osmorhiza this power is also poorly 
developed, so that while the ducts are at first outlined, they 
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are presently encroached upon and obliterated by the devel- 
opment of contiguous cells, thus forming a continuous oily 
layer composed of obliterated ducts and intervening secret- 
ing cells. In Conium no ducts are developed, because groups 
of cells are not set apart as secreting cells, but only a single 
layer of cells, and there can thus be no development of inter- 
cellular spaces, although the power of radial division is re- 
tained. Hence Hydrocotyle has no oil-ducts because its 
secreting cells lack the power of radial division ; Conium 
has none because its secreting cells are in a plane instead of 
in groups ; while most Umbellifers have oil-ducts because 
their secreting cells are in groups, and also have the power 
of radial division. The only other phase is the entire absence 
of secreting cells, as in Anthriscus and certain Bupleurums. 
II. Development of strengthening cells. — In young 
buds there is no setting apart of this region from the 
ordinary parenchyma of the pericarp wall (fig. 8). Upon 
approaching anthesis, however, the parenchyma ^cells sur- 
rounding each fibro-vascular bundle sub-divide (fig. 9), and 
at anthesis quite a distinct group of small parenchyma cells 
is discovered beneath each rib (fig. 10). This comparatively 
small size is due not only to cell division and moderate growth 
but also to the strong growth of the surrounding undifferen- 
tiated parenchyma. While the region is indicated before an- 
thesis it does not become really a region of strengthening cells 
until the development of the fruit. It is then that the walls begin 
to thicken, until at maturity a group of strengthening cells is 
composed of firm, heavy-walled tissue (fig. 7)^ The con- 
tained fibro-vascular elements are encroached upon, and for 
the most part obliterated, as they are really functionless after 
anthesis. This differentiation proceeds centrifugally from 
the fibro-vascular elements as a center, at first a compara- 
tively small area being included. The surrounding paren- 
chyma is gradually invaded, until in some cases the whole 
thickness of the pericarp wall is concerned (figs, i and 11). 
The amount of primary parenchyma transformed into 
strengthening cells varies widely. In Chaerophyllum this 
structure reaches probably its maximum development, occu- 
pying the whole thickness of the pericarp wall, separating 
the undifferentiated parenchyma into isolated patches, and 
also being very thick-walled. In certain genera the strength- 
ening-cell groups of the mature fruit are in the same condi- 
tion as those of Chaerophylli^m at anthesis, viz. : differing 
from th? surrounding p^reiichyift^ ppljr iji ^^^mgljer ^i^?, and 



Digitized by 



Google 



1 887*] 1^01*ANICAL dAZEtrt. ^43 

never becoming thick- walled, as in Angelica. Continuous 
bands of strengthening cells, as in Hydrocotyle, are always 
developed next to the seed cavity, in the same position as 
the continuous secreting layers. Hence we find strengthen- 
ing-cell structures developing in bands or groups, and when 
in groups they may become thick-walled or not. In certain 
genera this kind of differentiation is entirely lacking, while 
in ^thusa we find the anomalous feature of the strength- 
ening-cell regions developing a large-celled and loose 
parenchyma. 

III. Development of undifferentiated parenchyma. 
— ^This region, lying between the strengthening-cell groups, 
is chiefly concerned in the development of the pericarp wall 
in size. After anthesis there seems to be but little increase 
in the thickness of the pericarp wall, the growth being 
chiefly extension. This extension is effected by the radial di- 
vision of the undifferentiated parenchyma cells, the amount of 
tangential cell division being comparatively small. The excep- 
tion to this is found in ribs and wings, which represent re- 
gions of strong tangential cell division in the undifferentiated 
parenchyma. 

In this way the three structures of the pericarp wall are 
built up, and in their endless, but simple and constant varia- 
tions, we find a clew to the classification of a group of plants 
otherwise hopelessly confused. 

Explanation of Plate XIV. — All the figures are from ChsBrophyl- 
lum procumbens Fig. 1, Croes section of mature carpel, showing large 
strengthening- cell areas; small solitary oil-ducts in the intervals, two on 
the commissural side ; and a deeply silicate seed-face. Fig. 2, Longi- 
tudinal section of carpel at anthesis, showing abortive ovule ; developing 
ovule thrust down into ovary cavity ready to receive pollen-tubes seen at 
summit of stylopodium, and which should have been represented as pass- 
ing through the ovary cavity and entering the micropyle ; and fibro- vas- 
cular connections of ovule. Figs. 3, 4 and 5, Development of the oil-duct. 
Fig. 6, Section of ovary wall at anthesis, showing beginning of a strength- 
ening-cell group about the simple fibro-vascular elements ; a developing 
oil-duct ; and inner and outer epidermal layers, the latter of two liters, 
probably indicating a connate calyx. Fig. 7, Mature strengthening cells, 
sharply marked off from surrounding parenchyma. Figs. 8, 9, 10 and 11, 
Development of strengthening-cell area, fig. 10 being taken at anthesis. 
Figs. 12, 13 and 14, Cross sections of developing seed. 
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[From the Botanical Gazette, Vol. xii, No. l.J 

Notes on Umbelliferse of E. United States. I. 

JOHN M. COULTER AND J. N. ROSE. 

(with plate l) 

Our species of Umbelliferae have always been more or less 
perplexing, chiefly on account of the attempt to discriminate 
them without mature fruit. For this reason, it has seemed 
to us a helpful thing to take up certain Umbelliferae and pre- 
sent characters that can be used with reasonable certainty. 
It is well known that the best characters are obtained from 
the mature fruit, hence it is safe to give as general advice 
that no attempt be made to determine species of Umbelliferae 
in its absence. Of course there are certain forms that can be 
recognized without fruit, but the rule holds good. The fruit 
should be examined both as to its surface and transverse 
section, and these taken together furnish reliable characters. 
It hardly needs to be said that the fruit is made up of two 
carpels and that it is superficially marked by more or less 
prominent ribs. Five ribs is the normal number for each 
carpel, one being dorsal (the commissural side being ven- 
tral), two lateral (nearest the commissural side), and two 
intermediate. These ribs may be connected by reticulations 
or not, may be developed into prominent wings or corky 
ridges, or may be suppressed entirely. Secondary ribs may 
also be developed in the intervals between the five primary 
ribs. Thin transverse sections should be made as near the 
middle of the carpel as possible, and the varying number, 
position and size of the oil-ducts, the outline of the seed 
section, the nature of the pericarp, and the rib sections, will 
be found to furnish most satisfactory characters. In figure 2, 
a indicates the oil-ducts, b the seed section, c the pericarp, d 
the commissural face. Frequently groups of thick-walled or 
smaller cells occur, usually subtending the ribs and even 
indicating their position in the absence of surface appearance. 
These groups, which will probably be helpful in classification, 
may be called " strengthening cells " for convenience. 

In the following series of notes all the species east of the 
looth meridian will be illustrated, at least by the tran verse 
section of the carpel. 

SANICULA L. — Fruit globular, covered with hooked 
prickles: carpels without ribs, each with 5 oil-ducts (2 ven- 
tral and 3 dgrsal) (figs, i, 2 and 3), — One to three feet high, 



Digitized by 



Google 



1887.] BOTANICAL GAZETTE. 1 3 

with 3 to 7-parted leaves ; radical long-petioled ; cauline short- 
petioled or sessile ; their divisions sharply cut and serrate. 
Involucre and involucels few-leaved. Flowers greenish or 
yellowish. May to August. 

1 . 8. Canadensis L. Spec, 235. Leaf-divisions 3 to 5 : sterile 
flowers comparatively few, short pedicelled : style shorter 
than prickles : oil-ducts mostly large, occupying nearly the 
whole thickness of the pericarp ; seed-section deeply sinuous 
in outline (figs, i and 2). — Common throughout the region. 

2. S. Harylandiea L. Spec. 235. Leaf-divisions 5 to 7 : 
sterile flowers numerous, longer pedicelled : style much longer 
than prickles : oil-ducts smaller, in thicker pericarp ; seed- 
section nearly entire (fig. 3 ) . — Common throughout the region. 

OSMORHIZA Raf. — Fruit linear-oblong, long tapering 
at base, deeply grooved at commissure, bristly : carpels with 
5 prominent primary ribs, each subtended by a well defined 
group of strengthening cells, section nearty pentagonal, no 
oil-ducts ; seed-section more or less deeply concave on the 
inner face (figs. 4,5 and 6). — One to three feet high, with 
aromatic roots.. Leaves ternately compound ; leaflets ovate, 
strongly toothed or cleft. Involucre and involucels few- 
leaved. Flowers white. May to June. 

1. 0. longristylis DC. Prodr. iv. 232. Slightly pubescent or 
smooth: styles slender, nearly as long as the ovary (not the 
fruit): seed-section deeply and broadly concave (figs. 4 
and 5). — Throughout the northern states and westward. 

2. 0. brevistylis DC. Prodr. iv. 232. Villous pubescent: 
styles conical, very short: seed-section less deeply and more 
narrowly concave (fig. 6). — Throughout the northern states 
and southward to N. Carolina. It is a question whether the 
specific name O, dulcis Raf. may not have the prior claim. 
The western O, nuda Ton*, has the seed-section still less con- 
cave and strengthening cells less developed and well repre- 
sents a third member in the series as here arranged. 

CONIOSELINUM Fisch.— Fruit oblong, flattened dor- 
sally, smooth : carpels with 5 prominent primary ribs, the 
lateral ones extended into broad wings ; oil-ducts i to 4 in the 
intervals, 4 to 8 on the commissural side ; seed slightly con- 
cave on the inner face (figs. 7 and 8). — One to five feet high, 
sometimes smaller, smooth. Leaves 2 to 3-pinnately com- 
pound, with inflated petioles. Involucre and involucels few- 
leaved, the former sometimes wanting, the latter awl-shaped. 
Flowers white, August to October, 
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I. C. Caiuifleiiie Torr. & Gray, Fl. i. 619. Leaflets pinnat- 
ifid : lateral wings nearly as broad as the seed ; oilrwcts 2 
or 3 in the intervals, sometimes i or 4.— rSwampa and cold 
cliffs from Vermont to Minnesota and northward, also south- 
ward along the high mountains to N. Carolina, and in Indiana.* 

The discovery of a quantity of fine fruiting specimens has 
enabled us to make a careful examination of fruit characters. 
Bentham & Hooker have referred this species to Selinum, 
which is characterized by single oil-ducts in the intervals, 
rarely 2. Their decision, however was baaed upon imma- 
ture fruit, while our recently collected specimens show 2 and 
3 to be the usual number of oil-ducts in the intervals, some- 
times I, and rarely 4. This fact would put the species in 
Ligusticum as defined by Bentham & Hooker. Its char- 
acters of broad lateral wings, inflated petioles, and pinnateljr 
compound leaves, however, make it so distinct from our own 
Ligusticums that it seems proper to retain the genus Cotiio- 
selinum for this species. Possibly Conioselinum Fischeri is 
properly referred to Selinum. C. Canadense, if it could be 
included under Selinum, would belong to the broad lateral- 
winged section Euselinum, but with the oil-ducts of Ligusti- 
cum it must either stand as an intermediate genus between 
Ligusticum and Selinum or these two genera must be merged 
into one. But Conioselinum is more closely related to the 
Angelica group than to the Selineae. In fact,^ its broad lateral 
wings and only somewhat prominent dorsal and intermediate 
ribs at once separate it from Selineae and include it among 
Angeliceae even to a superficial observer, a relationship which 
the minute structure of the fruit confirms. It is a question 
whether it should not be included with Angelica and Arch- 
angelica in a single genus. The only characters which serve 
to separate it from them are the much more dissected foliage 
(which does not count for much) and the absence of prom- 
inent bundles of strengthening cells beneath each rib, espe- 
cially conspicuous under the lateral ribs. These characters 
can be made to separate Conioselinum from the other mem- 
bers of the Angelica group, but whether they should be con- 
sidered generic or sub-generic is a matter of doubt. It seems 
best for the present to consider this genus as intermediate in 
its characters between Selineae and Angeliceae. 

ERIGENIA Nutt.— Fruit much fattened laterally, nearly 
round, notched at base and apex, thin between the incurved 
carpels, smooth : carpels very thin-walled, with 5 sn^all pri- 

^^ANICAL GAS5BTTB, Xi. 3^ 
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mary ribs; oil-ducts one to several in the intervals, 9 to ii 
on the commissural side, which is drawn out (neck-like in 
section) into the narrow commissure ; seed-section deeply 
two-lobed on the inner side, longitudinal section semilunar 
(figs. 9 and 10). — Low, diffuse, glabrous, from a deep round 
tuber, in early spring. Leaves ternately decompound, seg- 
ments oblong. Involucels foliaceous. Flowers white. 

I . E. bulbosa Nutt. Genera, i. 188. Span or so high : leaves 
radical except those subtending the imperfect umbels. — ^W. 
New York and Pennsylvania westward into the Mississippi 
valley. 

CRYPTOT^NIA DC— Fruit linear-oblong, flattened 
laterally, somewhat grooved at the commissure, smooth : car- 
pels with 5 small obtuse primary ribs ; a single oil-duct 
beneath each rib and in each interval, 2 to 4 on the commis- 
sural side, which also contains two bundles of strengthening 
cells (in addition to those of the carpophore) besides those 
subtending each rib ; seed-section roundish, slightly concave 
on the inner face (figs. 11 and 12). — One or two feet high, 
smooth. Leaves thin, 3-foliolate. Involucre none; involu- 
cels minute or none. Flowers white. June to September. 

I. C. Canadensis DC. Mem. Umbel. 42. Leaflets large, 
ovate, 2 to 4 inches long, pointed, doubly serrate, lower ones 
lobed : fruit often becoming curved. — Canada to Minnesota 
and south to N. Carolina and Mississippi. — In this species the 
carpellary walls have two distinct layers, the outer being almost 
made up of the very broad bundles of strengthening cells, the 
inner composed of a single layer of large parenchyma cells 
set palisade fashion, and in which the oil-ducts always occur 
(fig. 13). This peculiar character, differing from any other 
umbellifer studied, serves to strengthen the position of Cryp- 
totaenia as a genus distinct from Pimpinella, to which Bentham 
and Hooker consider it too closely allied, as in Pimpinella 
there is no such inner layer and the bundles of strengthening 
cells are very small and widely separated. 

Explanation of Plate I.— Fig. 1 Fruit of Sanicula Canadensis. 
Fig. 2. Section of carpel of same : a, oil-ducts ; b, seed section : c, pericarp; 
dj commissural face Fig. 3 Section of carpjBl of S. Marylandica. Fig. 4.- 
Fruit of Oamorhizi longistylis. Fip. 5. Section of carpel of same. Fig. 6. 
Section of carpel of O. brevistylis. Fig. 7. Fruit of Conioselinum Cana- 
dense. Fig. 8. Section of carpel of same. Fig. 9. Fruit of Erigenia bul- 
bosa. Fig. 10. Section of carpel of same. Fig. 11. Fruit of Cryptotsenia 
Canadensis. Fig. 12. Section of carpel of same. Fig. 13. Section of car- 
pel wall of same, Figs. 1 (1^4 4X2i ; 7> ^ ^^^ UX^ ; transverse sectioiDsX 
27; 13X125, 
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[ From the Botanical Gazette, Vol. xii, No. 3. J 

Notes on Umbelliferse of E. United States. II. 

JOHN M. COULTER AND J. N. ROSE. 

(with plate il) 

ANGELICA L.— Fruit strongly flattened dorsally, 
broadly winged at the commissure: carpel with 5 strong 
primary ribs, each with a group of strengthening cells, ^ the 
2 lateral extended into broad wings, distinct from those of 
the other carpel, forming a double-winged margin to the fruit : 
oil-ducts one to several in the intervals or indefinite, 2 to 10 
on the commissural side (figs. 14-18). — Stout perennials, 
with ternately or pinnately compound leaves, large ter- 
minal umbels, scanty or no involucre, small many-leaved 
involucels, and white or greenish flowers. — Incl. Archan- 
gelica HoflTm., excl. A, Gmelini DC. — Archangelica is 
referred to Angelica by Maximowicz, Bull. Acad., Fetersb., 
19. 273. The only characters serving to separate Archan- 
gelica from Angelica break down. The number of oil-ducts 
in the intervals, while usually one in Angelica, in Angelica 
Curtissii may be two, or even three, as well in the dorsal 
intervals as in the lateral ; while in Archangelica hirsuta 
the oil-ducts may be reduced to one or two in the intervals. 
The generic relation of neither of these species can be deter- 
mined by any character drawn from the oil-ducts, and plac- 

1 In Januarv Gazette, p. 14, third sentence from bottom, in contrasting the characters 
of Angelica and Conloselinum, the last clause (" especially conspicuous under the lateral 
ribs *') might be understood to refer to Conioselinum. It refers to Angelica. 
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ing Angelica Curtissii and Archangelica hirsuta together 
the other Archangelicas must follow. Also, the adherence 
of the seed to the pericarp is hardly a usable character, as 
in Archangelica hirsuta it becomes loose very tardily, and 
in most (even mature) specimens appears as completely 
adherent as in Angelica Curtissii. Sometimes the same is 
true in A. dentata also. Archangelica Gmelini we do not 
consider a member of Angelicea? at all. 

* Seed adherent to pericarp: oil-ducts one to several in the inter- 
vals: uppermost leaves mostly reduced to large ififlated petioles. 

1. A.€artissii Buckley, Am. Jour. Sci. i. 45. 173. Smooth : 
leaves twice ternate or the divisions quinate ; leaflets thin, 
ovate-lanceolate (i to 3 in. broad), sharply and irregularly 
toothed : fruit smooth (i^ to 3 lines broad) ; oil-ducts mostly 
one in the intervals (sometimes 2 or 3), 2 to 6 on the commis- 
sural side (figs. 14, 15). — Along the Alleghanies from Penn- 
sylvania to N. Carolina. Fl. August. 

2. A. hirsuta Muhl. Cat. 2 ed. 30. Pubescent above: 
leaves twice pinnately or ternately divided ; leaflets thickish, 
lanceolate to oblong (5 to 10 lines broad), serrate: fruit pu- 
bescent (2 lines broad) ; oil-ducts 3 to 6 in the intervals 
(sometimes i or 2), 6 to 10 on the commissural side (fig. 16). 
— Archangelica hirsuta Torr. & Gray, Fl. i. 622 ; Chapman, 
164 ; Gray, Manual, 193. Angelica iriquinata Nutt. Genera, 
1. 186. — Dry ground, New York to Minnesota, and south- 
ward to Tennessee and Florida. Fl. July. 

* * Seed loose in pericarp : oil-ducts indefinite, somewhat evenly 
distributed, under the ribs as well as in the intervals : upper petioles not 
so prominent. 

3. A. dentata. Slender, smooth: leaves ternate, with long 
slender petioles and few leaflets, which are small, lanceolate, 
coarsely toothed : umbels slightly pubescent : fruit smooth 
or pubescent ; oil-ducts about 20, with 8 on the commissural 
side (fiff. 17). — Archangelica dentata Chapman, Torr. & Gray, 
Fl. I. 622 ; Flora, 164. — Dry pine barrens, Florida. Fl. July 
to September. 

4. A. atropnrparea L. Spec. 251. Very stout, smooth, 
with dark purple stem : leaves 2 to 3-ternately divided ; seg- 
ments of 5 to 7 leaflets, which are lanceolate to ovate (i to 
i^ in. broad), sharply cut mucronate-serrate : umbels smooth : 
fruit smooth ; ribs larger and with much more conspicuous 
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groups of strengthening cells ; oil-duels 25 to 30, with 8 to 
10 on the commissural side (fig. 18). — Archangelica atro^ur- 
furea Hoffm. Umbel. 161 ; Gray, Manual, 193. — Low river- 
banks, from New England to Pennsylvania, Minnesota, and 
northward. Fl. June. 

CCELOPLEURUM Ledeb.— Fruit globular-ovoid, round 
in section, or slightly flattened laterally : carpel with 5 very 
prominent thick corky primary ribs, about equal and none of 
them winged, each with a large group of strengthening cells : 
oil-ducts I in each interval, i (rarely 2) under each rib, and 
2-4 on the commissural side : seed loose in the pericarp, 
plane or slightly concave on the inner face (figs. 19, 20). — 
Stout perennial, with 1-3-ternately divided leaves, few- 
leaved involucre and involucels, and greenish-white flowers* 
Fl. July. — ^The genus is well marked by its fruit characters. 
It clearly differs from the whole group of Angeliceae in the ab- 
sence of lateral wings, and in the fruit not being at all dor- 
sally flattened. The flattening, if any, is slightly lateral, as 
in Ligusticum. From Ligusticum it differs in its very large 
ribs and single oil-duct in each interval ; from Selinum in 
that it has oil-ducts beneath the ribs as well as in the inter-^ 
vals. It was referred by Bongard to Pleurospermum, but 
differs in having oil-ducts beneath the ribs, and in the face of 
the seed being mostly plane or very slightly concave. 

I. C. Omelini Ledeb. Fl. Ross. 2. 361. Stem 1-3 ft. high : 
leaflets ovate, acute, cut-serrate. — Archangelica Gmelini DC ; 
Gray, Manual, 193. A. feregrina Nutt. — New England 
and northward, also in the Rocky Mountain region. 

^THUSA L.— Fruit ovate-globose, slightly flattened 
dorsally : carpel with 5 thick sharp primary ribs and no 
strengthening cells except in very tips of the ridges : oil-ducts 
one in each interval and two on the commissural side (figs. 
21, 22). — Poisonous annuals, with 2 to 3-ternately compound 
leaves, divisions pinnate, ultimate segments small and many 
cleft, no involucre, long narrow involucels, and white flow- 
ers in July. 

I. ^.Cynapiam L. A fetid, poisonous European herb, in 
cultivated grounds, from New England and Pennsylvania to 
Minnesota. 

CONIUM L. — Fruit ovate, flattened laterally: carpel 
with 5 prominent wavy primary ribs, each with a large 
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bundle of strengthening cells : oil-ducts none, but a layer of 
secreting cells next the seed : seed deeply and narrowly 
concave on the inner face (figs. 23, 24). — -Foisonous bien- 
nials, with spotted stems, large decompound leaves with 
lanceol-'te pinnatified leaflets, narrow-leaved involucres and 
involucels, and white flowers in July. 

I. €• macnlatum L. A large branching European herb, 
in waste places throughout the Northern States. 

POLYT^NIA DC— Fruit obovate to oval, much flat- 
tened dorsally : carpel with 5 primary ribs, the dorsal and 
intermediate small or obscure in the depressed back, the lat- 
eral forming broad thick corky wings closely contiguous to 
those of the other carpel and forming the margin of the fruit : 
oil-ducts 12 to 18 about the seed (4 to 6 on commissural side) 
and many scattered through the thick corky peri'^arp, which 
also contains 5 small bundles of strengthening cells : seed- 
section variable, oval or much flattened (figs. 25, 26). — Per- 
ennial, mostly glabrous herbs, with twice pinnate leaves 
(upper opposite and 3-cleft), segments cuneate and incised, 
no involucre, narrow involucels, and bright yellow flowers 
in May. 

I. P. Nttttaim DC. Mem. Umbel. 53. t. 13. Plant 2 to 3 
feet high : pedicels and involucels pubescent. — Michigan to 
Louisiana and westward. 

Explanation of Plate II.— Fig. 14, Fruit of Angelica Curtissii, X 7. 
Fig. 15, Section of carpel of same, X 20. Fig. 16, Section of carpel of A. 
Mrsuta, X 20. Fig. 17, Section of carpel of A. dentata, X 20. Fig. 18, Sec- 
tion of carpel of A. atropurpurea, X 20. Fig. 19, Fruit of Coelopleurum 
Omelini, X 7. Fig. 20, Section of carpel of same, X 20. Fig. 21, Fruit of 
^thusa Cynapium, X 10. Fig. 22, Section of carpel of same, X 20. Fig. 
23, Fruit of Conium maculatum, X 7. Fig. 24, Section of carpel of same 
X 20. Fig. 25, Fruit of Polyteenia Nuttallii, X 3^. Fig. 26, Section of 
carpel of same, X 20. 



Digitized by 



Google 



Vol. XII. NO. 4.--B0TANICAL Gazette— April. i887. 
Nates on Umbelliferse of £. United States. III. 

JOHN M. COULTER AND J. N. ROSE. 
(WITH PLATE III.) 

The range of Erigenia bulbosa, as given on page 15, anie^ 
should be somewhat extended, so as to include Eastern Penn- 
sylvania, along the Lower Susquehanna [Porter)^ and Ten- 
nessee {Gatiinger), It is very much desired that botanists 
will not only assist us in thus perfecting the range of our spe- 
cies of Umbelliferse, but also in providing good fruiting speci- 
mens. The failure of many of our best collections in fruiting 
specimens is somewhat remarkable, and we give this early 
notice, that all collectors, western as well as eastern, may 
take pains during the coming season to collect fruiting speci- 
mens of all the Umbelliferae of their region. We already have 
to acknowledge the courtesy which has extended to us all 
needed assistance from the Harvard Herbarium and from the 
herbaria of I. C.'Martindale, Thomas C. Porter, M. S. Bebb, 
Wm. M. Canby, Walter Deane, and S. M. Tracy. 

LIGUSTICUM L.— Fruit ovate to oblong, not flattened 
either way : carpel with 5 equal strong primary ribs (some- 
times winged), each with a group of strengthening cells: 
oil-ducts 2-4 in the intervals, 6 on the commissural side : 
seed-section somewhat dorsally flattened : stylopodium coni- 
cal (figs. 27-30). — Smooth perennials, with aromatic roots 
and fruit, 2-3 ternately compound leaves, and white flowers. 

I L. Scoticum L. Spec. 250. Stem simple, 1-2 ft. high : 
leaves twice ternate ; leaflets ovate, coarsely toothed ; fruit 
narrowly oblong, 4-5 lines long ; oil-ducts small, 2-3 in the 
intervals; seed-section nearly semicircular (figs. 27, 28). — 
Salt marshes. New England. Fl. August. 

2. L. actifiifoliam Michx. Fl. i. 166. Stem branched above, 
2-6 ft. high : leaves thrice ternate ; leaflets broadly oblong, 
coarsely serrate : fruit ovate, 2-3 lines long ; oil-ducts large, 
3-4 in the intervals ; seed-section pentagonal (figs. 29, 30). — 
Rich ground, S. Pennsylvania to Kentucky and southward. 
Fl. July and August. 

TIEDEMANNIA DC— Fruit ovate to obovate, flattened 
dorsally : carpels with 5 primary equidistant ribs ; dorsal and 
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intermediate filiform ; lateral extended into broad wings, 
closely contiguous to those of the other carpel, forming a 
winged margin to the fruit, nerved dorsally at the inner mar- 
gin, giving the appearance of five filiform ribs on the back of 
each carpel ; strengthening cells under each rib and nerve : 
oil-ducts solitary in the intervals, 2~6 on the commissural 
side : seed-section oblong to broadly oval : stylopodium short, 
thick, conical (figs. 31-36). — Smooth erect aquatic herbs, 
with leaves reduced to petioles or of few narrow leaflets, in- 
volucre and involucels present, and white flowers. Eastern 
species. Including Archemora DC. — Bentham and Hooker 
have included both Tiedemannia and Archemora under 
Peucedanum. They are verj^ distinct in habit from our own 
Peucedanums, whi^h are low dry ground western forms, 
with much dissected leaves and mostly yellow flowers. The 
fruit characters still further confirm this difference of habit, 
the carpels being much more flattened dorsally in Peuceda- 
num, giving a narrow seed-section, the lateral wings nerved 
ventrally (on commissural side) instead of dorsally, thus giv- 
ing the appearance of but 3 filiform ribs on the back of each 
carpel, the stylopodium depressed or wanting instead of con- 
ical, and no involucre. These characters seem suflScient not 
only to separate Tiedemannia and Archemora from Peuceda- 
num, but to unite them into a single genus. No fruit char- 
acter can be made to separate them, and the only distinction 
would have to be drawn from the leaves, and this breaks 
down in the intermediate Archemora ternata. So many sal- 
ient characters unite Tiedemannia and Archemora, and so 
few can be made to separate them, that it seems best to con- 
sider them a single genus, and one well distinguished from 
Peucedanum, at least in North America. Archemora Fend- 
leri of the south-west is probably not a member of the genus. 

1. T. teretifolla DC. Mem. Umbel. 51, t. 12. Stem hollow, 
2-6 feet high : leaves reduced to cylindrical hollow pointed 
nodose petioles : oil-ducts filling the intervals, 2-4 on com- 
missural side (figs. 31, 32). — Virginia to Florida and Lou- 
isiana. Fl. August to September. 

2. T. ternata. Stem slender, 2 feet high: leaves ternate, 
with linear entire leaflets, the lower long petioled, or some- 
times reduced to a flat-tipped petiole : oil-ducts smaller, 4 
on commissural side (figs. 33, 34). Archemora ternata^wXX. 
— ^North Carolina to Florida. Fl. November- 

3. T. rigida. Stem 2-5 feet high : leaves simply pinnate, 
with 3-9 linear to lanceolate entire or remotely toothed leaflets : 
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oil-ducts small or sometimes large, 4-6 on commissural side 
(figs. 35, 36) Archemora rigida DC. — New York to Minne- 
sota and south to the Gulf. Fl. August. 

PEUCEDANUM L.— Fruit roundish to oblong, much 
flattened dorsally: carpels with 5 primary ribs; dors'=»i and 
intermediate filiform and approximate ; lateral extended into 
broad wings, closely contiguous to those of the other carpel so 
as to form a winged margin to the fruit, strongly nerved ven- 
trally (on commissural side) at the inner margin; strength- 
ening cells under each rib and nerve : oil-ducts 1-3 in the 
intervals, 2-6 on the commissural side: seed-section much 
flattened (figs. 37, 38). — Dry ground acaulescent (or short 
caulescent) herbs, with fusiform roots, dissected leaves, no 
involucre, mostly yellow (sometimes white) flowers, and sty- 
lopodium depressed or wanting. Western species. — ^The 
strong nerve on the commissural face of the lateral wings 
seems to be a constant and distinctive character, taking the 
place of the dorsally placed nerve on the lateral wings of 
Tiedemannia. 

I . P. nwlicaiile Nutt. Torn & Gray, FL i. 627. Low, nearly 
acaulescent, pubescent : leaves much dissected : flowers white ; 
ftiiit nearly round, 2-3 lines broad ; oil-ducts small, solitary 
in the intervals, 2-4 on the commissural side* — Minnesota to 
Iowa and westward. FL in earliest spring. 

PASTINACA L.— Fruit oval, very much flattened dor- 
sally : carpels with 5 primary ribs ; dorsal and intermediate 
filiform ; lateral extended into broad wings contiguous to 
those of the other carpel, strongly nerved towards the outer 
margin ; strengthening cells continuous about the seed cavity 
and under the nerves: oil-ducts small, solitary in the inter- 
vals, 2-4 on the commissural side : seed-section very much 
flattened: stylopodium depressed (figs. 39,40). — Tall stout 
biennial, with pinnately compound leaves, mostly no invo- 
lucre, and yellow flowers. 

I. P. satira L. Stem grooved: leaflets ovate to oblong, 
cut-toothed. — Introduced everywhere. FL July-September. 

Bentham and Hooker include Pastinaca under Peuceda- 
num, although the fruit characters are quite distinct and 
almost identical with those of Heracleum. In fact, were it 
not for the remarkable petals of Heracleum and its conical 
stylopodium Pastinaca could not be distinguished from it. 
In comparison with Pencedanum the fruit of Pastinaca is 
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much more dorsally flattened, the lateral wings are strongly 
nerved towards the outer margin, instead of at the inner mar- 
gin on the commissural side, and a remarkable layer of 
strengthening cells completely invests the seed cavity, instead 
of occurring in small isolated groups beneath each rib, all of 
which characters are shared with Heracleum. As of minor 
importance the habit of Pastinaca is not that of Peucedanum, 
but rather that of Heracleum. Pastinaca is thus character- 
ized by the fruit and habit of Heracleum and the floral char- 
acter of Peucedanum, and had better stand as an intermediate 
genus. The length of the oil-ducts, a character sometimes 
used, is far from constant. In Peucedanum they are gener- 
ally as long as the fruit ; in Pastinaca sometimes as long and 
sometimes shorter; in Heracleum generally about half as 
long, though sometimes nearly as long. 

HERACLEUM L. — Fruit oval, somewhat narrowed at 
base : like Pastinaca^ but with thick conical stylopodium 
(figs. 41, 42^. — Tall stout perennial, with ternately compound 
leaves, deciduous involucre, white flowers, and obcordate 
petals, the outer ones commonly larger and 2-cleft. 

I. H.lanatam Michx. Fl. i. 166. Woolly, stem grooved: 
leaflets broad, irregularly cut-toothed. — Wet ground, through- 
out the northern states, and as far south as North Carolina 
and Kentucky ; also westward. Fl. June. 

Explanation op Plate III.— Figures 27, 29, 37, 39, 41, are X 4 ; figures 
31, 33, 35, are X 6 J ; all cross-sections are X 20. 
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From the Botanical Gazette, Vol. xii, No. 5.] 

Notes on Umbelliferse of E. United States. IV. • 

JOHN M. COULTER AND J. N. RO^^E. 
(with plate IV.) 

HYDROCOTYLE Tourn.— Fruit (and carpels) strongly 
flattened laterally, more or less orbicular : carpel with 5 pri- 
mary ribs {additional secondarj'^ ones with reticulation^ in a 
single species) ; dorsal ribs marginal, broad or filiform ; in- 
termediate ribs filiform {rarely obsolete), usually curved; 
lateral ribs filiform or broad, distinct or confluent: a promi- 
nent oil-bearing layer beneath the epidermis {except in H. 
Americana), occasionally containing small oil ducts^: a 
thick layer of strengthening cells surrounding the seed cav- 
ity (except in H. ranunculoides) (figs. 43-56). — Low herba- 
ceous perennials, growing in or near water, with slender 
creeping stems, orbicular-peltate or reniform leaves, and 
small white flowers in simple or proliferous umbels. Flow- 
ering all summer. In figure 44, a indicates the oil-bearing 
layer, b ordinary parenchyma, c the layer of strengthening 
cells. 

* Fruit with pericarp thin except at the broad thick corky dorsal 
and lateral ribs (figures 43-50): leaves orbicular- peltate, crenate : pedun- 
cles as long as petioles, all from slender creeping rootstocks. 

H- Fruit notched* at base and apex; intermediate ribs corky (figures 
43-48). 

1. H. mnbellata L. Spec. 234. Umbels many-flowered, 
simple (sometimes proliferous) : pedicels 2 to 6 lines long : 
fruit about i^ lines broad, strongly notched (figs. 43, 44). 
— Massachusetts to Minnesota and southward to the Gulf. 

2. H. proUfera Kellogg, Proc. Calif. Acad. i. 15. Um- 
bels mostly proliferous, with 5 to 20-flowered whorls : pedi- 
cels I to 3 lines long : fruit about a line broad, but slightly 
notched (figs. 45, 46). — Texas, to Arizona and California. 
This species is too near H. umbellata. In the great majority 
of specimens they can be distinguished easily, but the occa- 
sional forms of H. prolifera which are not proliferous, and 

iThls character of a prominent oil-bearing layer diflfers from any other group yet 
studied. In the European H. vulgaris the oil-bearing layer breaks through the epider- 
mis in places covering the fruit with oil vesicles. 

2 This notching may not be apparent except in fully matured fruit. 
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with many flowers and long pedicels, can be distinguished 
with difficulty. The fruit sections are but slightly different. 
If this is a good species, the following is a better one. 

3. H. Oanbyi. Umbels 3 to 9-flowered, generally prolifer- 
ous : pedicels very short, but distinct : fruit about 2 lines 
broad ; carpels broader and more flattened than in the pre- 
ceding forms, sharper margined, dorsal and lateral ribs much 
more prominent; seed-section much narrower (figs. 47, 48). 
H,umbellatav2s'i ambigua Gray, Manual, ipo. — New Jersey 
to Maryland. It would be proper to call this species H. am- 
bigua, but that name already has a place among the syn- 
onyms of Erigenia bulbosa. 

The three foregoing species, with H. vulgaris of Europe, 
form a very natural group, closely resembling each other in 
the anatomical details of the fruit. H. vulgaris is most 
nearly related in external appearance to H. Canbyi, but 
differs in its smaller fruit more or less dotted with oil vesicles, 
its less flattened carpels, and less prominent dorsal and lat- 
eral ribs, thus intermediating between H. Canbyi and the 
first two species. There can be no doubt but that our three 
species are the North American representatives of H. 
vulgaris. 

H— i-Fruit not notched; intermediate ribs not corky (f\g8. 49, 50). 

4. H. interrnpta Muhl. Cat. 10. Umbels few-flowered, 
proliferous, forming an interrupted spike: pedicels very 
short or none : fruit i^ to 2 lines broad ; dorsal and lateral 
ribs very prominent (figs. 49, 50). — Massachusetts to Flcrida 
and Texas ; also in Utah. 

* * Fruit with pericarp uniformly corky thickened and ribs all fili- 
form (figs. 51-56): leaves not peltate: peduncles much shorter than 
petioles. 

-KFruit small (f to IJ lines broad), without secondary ribs or reticu- 
lations : involucral bracts small or wanting. 

5. H. Americana L. Spec. 234. Stems filiform, branching 
and creeping : leaves thin, round-reniform, crenate-lobed and 
lobes crenate, shining: few-flowered umbels axillary and 
almost sessile : fruit less than a line broad ; intermediate ribs 
prominent; no oil-bearing layer; seed- section broadly oval 
(figs. 51, 52). — Throughout the North and southward to 
North Carolina. 

6. H. ranunciiloides L. f. Suppl. 77. Usually floating: 
leaves thicker, round-reniform, 3 to 7-clett lobes crenate: 
peduncles i to 3 inches long, reflexed in fruit : capitate umbel 
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5 to lo-flowered: fruit i to i| lines broad; ribs rather ob- 
scure ; no layer of strengthening cells about seed cavity ; 
seed-section oblong (figs. 53, 54). — E. Pennsylvania to 
Florida, thence westward to Texas and California. 

-I— *-Fruit larger, with prominent secondary ribs and reticulations: 
the 2 to 4-flowered umbel subtended by an involucre of two conspicuous 
bracts. 

7. H. Asiatica L. Spec. '234. Petioles and peduncles (i to 
2 inches long) clustered on creeping stems or runners : leaves 
ovate-cordate, repand-toothed, thickish : fruit about 2 lines 
broad - seed-section narrowly oblong (figs. 55, 56). H, re- 
-panda Pers., Benth in Fl. Austral, iii. 347. — Maryland to 
Florida and westward. 

ExpiiANATiON OF Plate IV. — All surface views are X 15 ; all transverse 
sections are X 27. 
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[From the Botanical Gazette, Vol. xli, No. 6.J 

Notes on Umbelliferse of E. United States. Y. 

JOHN M. COULTER AND J. N. RO<^E. 

(with plate V.) 

[In addition to the collections mentioned in the April Gazette, we have 
now to add those belonging to Brown University. Prof. W. W. Bailej has 
thus kindly put at our disposal, not only his own large collection of Umbelli- 
fene, but also those of Olnej and Bennett.] 

THASPIUM Nutt.— Fruit ovoid to oblong, slightly flat- 
tened dorsally : carpel with 5 primary ribs, 3 or 4 or all of 
them strongly winged : oil-ducts solitary in the intervals, two 
on the commissural side : seed-section round or somewhat 
dorsally flattened, indented beneath the oil-ducts : stylopo- 
dium wanting; styles long (figs. 57-62). — Perennials (2 to 5 
ft. high), with ternately divided leaves and broad serrate or 
toothed leaflets (or lower leaves simple), mostlyyellow flow- 
ers, and all the fruit pedicelled.— The species of Thaspium are 
in great confusion. In Gray's Manual T. aureum Nutt. and 
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T, trifoliatum Gray each have an apterous variety. These 
apterous forms were taken from Koch's genus Zizia and 
placed under the Thaspium species apparently from the close 
resemblance of the foliage. The fruit characters, however, 
are abundantly distinct, for the Zizia forms have simply 
ribbed fruit flattened laterally, the central fruit of the um- 
bellets sessile, and flower early in spring ; while T. aureum 
and T.. trifoliatum of the Manual have winged fruit flattened 
dorsally, central fruit pedicelled, and flower late in summer, 
maturing fruit in the fall. Bentham and Hooker have trans- 
ferred these apterous Zizia forms to a section Zizia under 
Carum, from which genus they differ in the absence of sty- 
lopodia, central sessile fruit, more prominent ribs, and Thas- 
pium-like foliage. The same authors seem to have made no 
disposition of T. aureum of the Manual, unless it went with 
the apterous variety, while the group of forms under Zl tri- 
foUatum Gray of the Manual has been taken as representing 
T, cordatum Torr. & Gray. For this latter species Bentham 
and Hooker -seem to have had in mind only Gray's apterous 
variety, and so referred it to Carum § Zizia as one of the two 
species. In Watson's Bibliographical Index the synonym 
Carum cordatum Benth. & Hook., under T. trifoliatum, is cor- 
rectly quoted, so far as literature is concerned, but apparently 
should be transferred to T. trifoliatum^ var. ajf>terum Gray, to 
express the real form Bentham and Hooker had in mind. This 
leaves the Manual forms T. aureum and T. trifoliatum with 
its var. atropurpureum unprovided for by these authors, the 
two apterous varieties only having been used to form the 
section Zizia under Carum. An explanation of this may be 
found in the fact that most of the herbarium specimens labeled 
Thaspium aureum and T. trifoliatum are really the so-called 
apterous varieties. The specific forms with winged fruit are 
quite uncommon among herbarium specimens, while the 
apterous forms are very abundant. 

I. T. aaremn Nutt. Genera, i. 196. Glabrous: root-leaves 
mostly cordate, serrate ; stem-leaves simply ternate (rarely 
biternate) ; leaflets ovate to lanceolate, round or tapering at 
base, serrate : flowers deep yellow : fruit globose-ovoid, about 
2 lines long, all the ribs equally winged (figs. 57, 58). — ^Thick- 
ets and woodlands, as far west as Illinois. Flowering in 
summer and maturing fruit in late summer or autumn. This 
species has a wide range of variation in the division and 
toothing of its leaves, but they are so inconstant that it seems 
impossible to found specific distinctions upon them. 
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In characterizing T. aureum, Nuttall has laid some stress 
upon ''lateral divisions of the upper leaves subsessile," a 
character which means nothing, as these divisions may be 
sessile, subsessile, or petioled on the same plant, either in T. 
aureum or the T. trifoliatum of Gray. So far as foliage char- 
acters are concerned, serrate leaflets point to NuttalPs form, 
while crenately toothed leaflets stand for Gray's T. trifoli- 
atum, exclusive of his vars. apterum and atropurpureum. 

Further confusion in leaf characters has arisen by includ- 
ing the so-called apterous varieties, which we have trans- 
ferred to Zizia. An extreme variation in leaf characters, but 
merging completely into the type through intermediate forms, 
is presented by 

Var. trifoliatmn, in which all the leaves or leaflets are cre- 
nate or crenately toothed. T. trifoliatum Gray, Manual, 
195, in part. — Ohio to Illinois and westward to Oregon, This 
seems to be the common western form of the species, as our 
Pacific coast specimens are all distinctly var. trifoliatum. 
From Ohio to Illinois there is an interminable intermixing of 
the species and the variety, while in Pennsylvania the spe- 
cific form is well represented. 

Var. atropurpureum. Petals dark-purple. T, atropurpur- 
eum Nutt. T. trifoliatum var. atropurpureum Gray, Man- 
ual. — With the preceding forms. This variety has the 
leaf characters of the species, and if var. ^trifoliatum had 
been retained as a species, var. atropurpureum would have 
been transferred to T. aureum. 

In giving the range of the above group of forms it has 
been impossible to use published ranges owing to the great 
confusion as to what forms were intended. Discarding the 
apterous varieties, the true Thaspiums of this group are but 
scantily represented in our herbaria, far more so, probably, 
than their occurrence would justify. The early spring and 
summer flowers and fruits of the apterous forms have prob- 
ably too often satisfied collectors that they had already se- 
cured good material of forms which only appeared in collect- 
ing condition in late summer and autumn. Therefore we 
could only cite such range as our material indicated, con- 
fident at the same time that it could not represent the whole 
range. We would call the attention of collectors to this 
point, that the true range of T. aureum and its var. trifolia- 
tum may be obtained. 

2. T. barbinode Nutt. Genera, i. 196. Loosely branched, 
pubescent on the joints, sometimes puberulent in the umbels : 
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leaves i to 3-ternate ; leaflets ovate to lanceolate, acute, with 
cuneate base, coarsely cut-serrate, often ternately cleft or 
parted : flowers light yellow : fruit broadly oblong, about 3 
lines long and 2 lines broad, with mostly 7 ribs prominently 
winged, the other three not at all winged or but slightly so 
(tigs. 59, 60). — Banks of streams. New York to Mmnesota 
and southward. Fl. May and June. 

Var. anfostUiDlia has narrower, more sharply cut leaflets, 
and is readily distinguished from the type. — Marion Co., 
Illinois (Bebo)^ Westmoreland Co., Pennsylvania f" fF. W. 
Bailey)^ Montgomery Co., Indiana {Rose). 

3. T. Walter! Shuttlew. Loosely branched, pubescent on 
the joints, puberulent on branchlets, umbels, and fruit, with 
fewer leaves: leaves i to 3-ternate; leaflets i to 2-pinnatifid, 
lobes linear or oblong, one or two leaves near the base often 
very large and long petioled (petioles sometimes a foot long) ; 
flowers light yellow: fruit oblong, i^ to 2^ lines long and i 
to i^ lines broad, all the ribs winged, generally three of them 
narrowly so (figs. 61, 62). T. finnatifidum Gray, Manual. 
— Barrens and mountains. North Carolina to Kentucky, 

ZIZIA^ Koch. — Fruit ovate to oblong, flattened laterallj'^ : 
carpel with 5 primary ribs (not at all winged) : oil-ducts 
large, solitary in the intervals, two on the commissural side, 
and a small one in each rib : seed-section round, indented 
beneath the oil-ducts: stylopodium wanting; styles long 
(figs. 63-66). — Smooth perennials (i to 3 ft. high), with 
mostly Thaspium-Hke leaves, yellow flowers, and central 
fruit of each umbellet sessile (in ours). Flowers in early 
spring, in open prairies and upland meadows. 

In separating the species of Zizia from the Thaspium aur- 
eum group we are very much indebted to Mr. M. S. Bebb, 
who has placed the careful observations of ten years at our 
disposal, and who is convinced that they are abundantly dis- 
tinct. His field observations concerning their decided dif- 
ferences in habitat and time of blooming very strongly con- 
firm the differences discovered in fruit structure.^ 

I. Z.aorea Koch, Umbel. 129. Radical leaves very long- 
petioled, all but the uppermost leaves 2-3-ternate ; leaflets 
ovate to lanceolate, sharply serrate : rays 15 to 25, stout, i or 

1 It must be remembered that the Zizia of Gray's Manual is a Pimpinella. 

« The western species that has been variously called Sesell Hallii, Musenium Greenei. 
and Carom (?) Hallii is evidently a Zizia. Its fruit characters are identical with those of 
Zizia, and had Koch's genus been retained it would probably have already included this 
species as Zizia Hallii. 
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2 inches long : fruit oblong, about 2 lines long (figs. 63, 64). 
Thasfium aureum Nutt., var. afterum Gray, Manual, 195. 
Carum aureum Benth. & Hook. Gen. PI. i. 891. — ^Throughout 
our range, extending westward as far as the Saskatchewan 
and Texas. — Although Thaspium aureum, var. apterum is 
the real synonym of this species, botanists will find in their 
herbaria many specimens of Zizia aurea labeled Thaspium 
aureum and Thaspium trifoliatum. 

Var. Bebbil. A more slender, mountain form, with leaflets 
more coarsely serrate or even toothed, the radical leaves 
smaller and more simple : rays 2 to 8, slender, 2 or 3 inches 
long: fruit mostly smaller, oval, i to i^ lines long. — Virginia 
and North Carolina. Collected by Curtiss (1868), Canby 
(1876), Meehan^ Porter^ Leidy and Willcox (1880). 

2. Z. cordata Koch, Umbel. 129. Radical leaves mostly 
long-petioled, cordate or even rounder, crenately toothed, 
very rarely lobed or divided ; stem-leaves simply ternate or 
quinate, ovate to lanceolate, simply serrate, incised, or even 
parted: fruit ovate, i^ lines long; seed-section larger than 
inthe last (figs. 65, (^). Thaspium trifoliatum^ var. af^ 
ier um Gray, Manual, 195. Carum cor datum Benth. & Hook. 
Gen. PI. i. 891. — Same range as last and extending to Ore- 
gon. As in the last species, herbarium specimens of Zizia 
cordata will be found labeled almost anything under the 
Thaspium aureum section. 

CARUM L. — Fruit ovate to oblong, flattened laterally : 
carpel with 5 primary ribs : oil-ducts large, solitary in tne 
intervals, 2 to 6 on the commissural side, none in the ribs : 
seed-section dorsally flattened, more or less indented beneath 
the oil-ducts : stylopodium conical (figs. 67, 68). — ^The Amer- 
ican species are western, with tuberous or fusiform roots, 
simply pinnate leaves with linear leaflets, and white flowers. 
The common garden caraway from Europe seems to have 
become naturalized in many places, and is 

I. C. CaruiL., with pinnately compound leaves and fili- 
form divisions. — Apparently more commonly naturalized to 
the north and northwest. 

Explanation of Plate V.— Fig. 57, fruit of Thaspium aureum ; 
fig. 68, section of carpel of same ; fi^. 59, fruit of T. baroinode ; fig. 60, 
section of fruit of same ; fig. 61, fruit of T. Walteri ; fig. 62, section of 
fruit of same; fig. 63, fruit of Zizia aurea; fig. 64, section of carpel of 
same ; fig. 65, fruit of Z. cordata ; fig. 66, section of carpel of same ; fig. 
67, fruit of Carum Carui ; fig. 68, section of carpel of same. All surface 
views are X 7 ; transverse sections X 22. 
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[ From the Botanical Gazette, Vol. xii, No. 7.] 

Notes on Umbelliferae of E. United States. VI. 

JOHN M. COULTER AND J. N. ROSE. 
(with plate IX.) 

PIMPINELLA Linn.— Fruit oblong to ovate, flattened 
laterally: carpel with 5 equal slender primary ribs (some- 
times almost obsolete) : oil-ducts 2-6 in the intervals, 4-8 on 
the commissural side : seed-section somewhat dorsally flat- 
tened, the face from slightly convex to more or less concave : 
stylopodium cushion-like or conical (figs. 69-74). — Glabrous 
perennials, with ternately or pinnately compound leaves, in- 
volucre and involucels scanty or none, and white or yellow 
flowers.* 

I. p. integerrima Benth. & Hook. Gen. PI. i. 894. Glau- 
cous, 1-3 feet high, branching : leaves 2 to 3-ternately com- 
pound ; leaflets lanceolate to ovate, entire : flowers yellow : 
fruit broadly oblong, 2 lines long ; oil-ducts mostly 3 in the 
intervals, 4 on the commissural side: seed-face almost flat: 

1 Our two western species are : 

P. apiodora Gray, of the Pacific slope, from Northern California and Nevada to Oregon, 
of which no good fruit has been collected, and the very distinct new species from South- 
em California. 

P. Parishti. Smooth, erect, 1-2 ft. high, from a deep-seated fleshy root : radical and 
lower cauline leaves temate, on petioles 2-4 in. long ; leaflets linear-lanceolate, entire, 
1-3 in. long, upper leaflet more or less distant ; upper cauline leaves gradually reduced to 
bracts : p^uncles 2-6 in. long ; rays 8-10, glabrous ; involucre of one or two bracts, or 
wanting ; involucels of 2-6 linear bractlets : flowers white or pinkish : calyz-teeth promi- 
nent: fruit ovate to oblong, l>^-2 lines long ; carpel with 5 slightly prominent equal ribs^ 
oil-ducts 2-4 in the intervals, 6 on the commissural side : seed- face more or less concave: 
purple styles recurved in fruit, with conical stylopodia (figs. 73, 74}.— Damp meadows, 
Bear Valley, San Bernardino Mts., California, August, 1882, S. B.iSc W. F. Panah. This is 
•87 Parish in part, and was detected in Mr. Martindale's collection. The original speci- 
mens under this number were collected in the San Jacinto Mts., in June. 1881, and were 
distributed as Carum Qairdneri Benth. & Hook., but are probablv C. Keltoggii Gray. In 
1882 specimens were collected in Bear Valley, San Bernardino Mts., and referred to the 
same number, and so distributed. All of this latter collection is the very distinct new 
species described above. Mr. Parish writes that the species is very abundant in Bear 
valley, but i9 quite inaccessible, and that his specimens of it have mostly been distribu- 
ted among European herbaria. 
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stylopodium small or wanting (figs. 69, 70). Zizia inte^crrima 
DC. — Rocky hillsides throughout our range. Fl. May. 

2. ?• Saxifragra L. var. m^or Koch. Leaves simply pin- 
nate, with sharply-toothed leaflets : fruit oblong, about a line 
long, ribs sometimes almost obsolete ; oil-ducts 2-3 in the 
intervals, 4 on the commissural side : seed-face somewhat 
convex ; stylopodiumcushion-like(ligs.7i ,72). — Along rocky 
shores of the Delaware river and roadsides near Easton, 
Pennsylvania, Thos. C Porter, Fl. July to September. 
This European species has been collected by Prof. Porter 
since 1877, and is reported by him as well established. 

EULOPHUS Nutt.2— Fruit ovate, flattened laterally : car- 
pel with five equal slender primary ribs (sometimes very in- 
distinct) : oil-ducts large, almost contiguous, mostly 3 in the 
intervals, 4 on the commissural side : seed-section dorsally 
flattened, with concave face: stylopodium thick conical ffigs. 
75, 76). Glabrous perennial from fleshy fascicled roots, with 
ternately or pinnately compound leaves, involucre and invol- 
ucels scanty or none, and white flowers. 

I. E. Americanos Nutt. DC. Mem. Umbel. 69, t. 2. Branch- 
ing, 3 to 5 feet high : radical and lower cauline leaves 
large, 1-2-pinnately compound, with leaflets cut into short 
narrow segments ; upper cauline leaves ternate, with long 
linear entire segments : calyx-teeth prominent : fruit 2-3 
lines long (figs. 75, 76). — Ohio to Illinois and Arkansas. 

The close relationship between Pimpinella and Eulophus 
(as here defined) is very evident. The character of deeply 
sulcate seed apparently fails inE. Americanus, as testified by 
a very large collection of well-matured fruit from Mr. Bebb's 
herbarium, which apparently has also supplied many other 
herbaria. The fruit from the Harvard Herbarium is not per- 
fectly mature, and hence the concave face in a few cases 
seems slightly sulcate, but the ordinary section of the mature 
seed is as shown in figure 76, with concave face much as in 
certain species of Pimpinella. In the western species there 
is a remarkably deep sulcation, but E. Americanus seems to 
be most unnaturally allied with them, not only in fruit char- 
acters, but in vegetative characters as well. How it is to be 
separated in generic characters from Pimpinella is what we 
have been unable to discover, but for the present we have 
retained the old name. 

*Thls generic description is based on E. Americanus, as the western species (E. peuce- 
dunoidcs and E. Texanus) differ in certain important characters. 
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BUPLEURUM Linn.— Fruit oblong, flattened laterally : 
•carpel with 5 equal very slender primary ribs: oil-ducts 
present or (in ours) wanting : seed-section dorsally flattened, 
with face broadly sulcate: stylopodium flat (figs. 77,78). 
Plant with simple entire ovate perfoliate leaves, no involucre, 
involucels of 5 ovate leaflets, and yellow flowers. 

I. B. rotandiMinm L*. — ^Introduced from Europe into fields 
and cultivated ground. New York to North Carolina and 
Tennessee. 

CH^ROPHYLLUM Linn.— Fruit narrowly oblong to 
linear, notched at base, flattened laterally, with short beak 
or none : carpel with 5 equal primary ribs, each of which is 
subtended by a large group of strengthening cells usually oc- 
cupying the whole thickness of the thick pericarp : oil-ducts 
small, mostly single in the intervals, two on the commissural 
side : seed with more or less deeply sulcate face : styles short 
(figs. 79-84). — Annuals in moist ground, with ternately de- 
<:ompound leaves, lobed or toothed leaflets, usually no invo- 
lucre, many-leaved involucels, and white flowers. 

I. C. procnmbens Crantz, Umbel. 77. More or less hairy : 
stems slender, spreading, 6 to 18 inches high: fruit (in the 
type) narrowly oblong, glabrous, contracted but not tapering 
at the summit ; intervals broader than the ribs : seed-face 
deeply sulcate (figs. 79, 80). — New Jersey to Iowa and south- 
ward to North Carolina and Mississippi. We consider this 
polymorphous species to include all our forms of Chaerophyl- 
lum. The only characters that can be used to separate them 
specifically must be drawn from the beaking of the fruit, the 
size of the ribs, and the depth of the sulcus in the seed-face. 
Isolated specimens can be selected which seem distinct 
enough in these particulars, but a study of a great number 
of specimens from all regions shows an inextricable running 
together, and it seems impossible to draw specific lines. 
•Characters that have been used to define species are found 
<lisplayed on the same plant. Owing to intergrading forms 
even varieties can not in all cases be distinctly set apart, but 
the following extreme forms may, in most cases, be distin- 
guished from the specific type by means of mature fruit : 

Var. Shortii Torr. & Gray, Fl. i. 637, has more broadly 
oblong to ovate fruit, not at all contracted at the summit (fig. 
81 ; section as in fig. 80). — Kentucky to Louisiana. 

* B. protractum Link, which differs from B. rotundlfolium chiefly in Its tuberculato 
fruit, has been coll-Jcted on ballast gronnd by Mr. Martindale. 
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Var. Tainturierl has fruit tapering at the summit or beaked,. 
ribs very prominent and much broader than the intervals^ 
and seed-face with a shallower sulcus (figs. 82, 83). C. 
Tainturieri Hook. — From Florida to Texas. 

Var. dasyearpum differs from the preceding variety in hav- 
ing pubescent fruit, with ribs prominent but narrower than 
the intervals (fig. 84 ; surface outline as in fig. 82). 6V 
Tainturieri var. diisycarfum Hook. — Texas. This is Hall's 
260, " pubescent form," and Lindheimer's 616. 

ANTHRISCUS Hoffm.*— Fruit linear, notched at base. 
flattened laterally, long beaked (in ours) : carpel without 
ribs, but beak ribbed : thin pericarp with no strengthening^ 
cells nor oil-ducts : seed with sulcate face (figs. 85, 86). — Re- 
sembling Chaerophyllum in vegetative characters. 

I. A. Cerefolinm Hoffm. — Mature fruit smooth and shin- 
ing. Cheer op liy limn sativum L. — Naturalized in Eastern 
Pennsylvania, Thos, C, Porter, 

Explanation of Plate IX. — Fig. 69, fruit of Pimpinella integerrima ; fig. 

70, section of carpel of same ; fig. 71, fruit of P. Saxifraga, var. major; fig. 
72, section of carpel of same; fig. 73, fruit of P. Parishii ; tig. 74, section of 
carpel of same; fig. 75, fruit of Kulophus Americapus; fig. 7ti, section of carpel 
of same; fig. 77, fruit of Bupleurura rotundifolium ; fig. 78, section of carpel 
of same; fig. 79, fruit of Chaerophyllum procumbens; fig. 80, section of carpel 
of same ; fig. 81, fruit of C. procumbens, var. Shortii ; fig. 82. fruit of C. pro- 
cumbens var. Tainturieri; fig. 83, section of carpel of same; fig. 84, section of 
carpel of C. procumbens var. dasyearpum; fig 85, fruit of Anthrisrus Cerefo- 
lium ; fig. 86, section of carpel of same. Figs. 75, 79, 81, 82 are X 4; figs 69, 

71, 73, 77 are X 7; fig. 76 is X 20; figs. 70, 72, 74, 76, 78, 80, 83, 84 are X 36. 

*A. 8ylv€8tri8 Hoffm. has been collected by Mr. Martindale on ballast ground. 
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Notes on Uiifbellif<)ra of «. United States. VII. 

JOHN M. COULTER AN,D J. N. ROSE. 
(with plate XV.) 

TREJ^OCARPXJS Nutt.— Fi^it lin^ar^blpng, flattened 
lat€;rally : carpel aqmewhat doraally fl^^ttencid, tWiith .the 5 
primary ribs filiform. or obsolete,, the 4 secondary lOnes promi- 
nent: oil-duqts solitary under secondary ribs, two on icom- 
misanral aide : stylopodium .conical, with yery short style 
(figs. 87, 88). — Glabrous annuals, .with ,thin rpinnately .de^ 
compound leaves and linear segments, lateral few-rayed 
umbels opposite the leaves, white flowers, and prominent 
calj'x-teeth. 

I . or. £thii3» Nutt. DC. Mem. Umbel. 56., t. 1x4. [From a 
feiW inqhes to three feet .high : umbels 2 to 5-rayed ; umbel- 
lets few-flowered : involucre wd involucels of few linear 
bracts., -entire or divided : fruit 4 to 5 lines long ; pericarp 
wall thick and mostly made up of strengthening cells ; sec- 
ondary ribs corky. — From Arkansas to Louisiana, Indian 
Territory and Texas. Fl. July. 

SIUM Linn.— Fruit ovaic io . iylong, flattened laterally : 
carpel with 5 corky primary ribs (each .with a well-»developed 
group of strengthening cells at tip) : oil-ducts i to 3 in the 
intervals (never solitary in all the intervals), 2 to 6 on com- 
missural side, near center of pericarp : seed-section roundish 
or sub-angular: stylopodium depressed or wanting, with 
short style (figs. 89-r92).— -Smooth perennials growing in 
water or wet places, with pinnate leaves and serrate or pin- 
na^tifid leaflets, ^involucre and involucels of several bracts, 
9,nd white flowers., in summer. 

Bentiham ,^nd Hookcir refer our two species of Sium to 
Apium, but Xq us ithey see^m abundantly distinct, as also in 
dicated by Watson, Bot. .Calif, i. ?6.i . The oil-ducts are 
U^yer «olita,ry in ,^11 the interyals, and the prominent group 
qf rSti;e;^thening .cells in the outer edge of each rib still 
fw:ther.(9mphasi«es ;tbe distinction. Th^re is no better de- 
fiined ;g^ncjpic ,gii0U[P in Umbelliferge thacp that formed by our 
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two species of Sium, being so nearly identical in fruit and so 
easily separated from all other genera. 

I. S. cicatfefolium Gmelin, Syst. 2.482. Stout, 2 to 6 feet 
high : leaflets 3 to 8 pairs, linear to lanceolate, sharply ser- 
rate and acuminate, 2 to 5 inches long : fruit larger in sec- 
tion and with more prominent ribs than in the next ; oil-ducts 
2 to 6 on commissural side (figs. 89, 90). S. linear e Michx. 
Afium lineare Benth. & Hook. — Throughout our range, and 
west to the Pacific. 

2. S^Car^oni Durand, Gray's Man. 196. Weak, i to 2 feet 
high : leaflets i to 3 pairs, linear, sharply serrate, i to 2 inches 
long ; when submersed or floating, very thin, ovate to oblong, 
usually lacinate-toothed or dissected, the leaf sometimes re- 
duced to the terminal leaflet : oil-ducts 2 to 4 on commissural 
side (figs. 91,92). Afiuni Carsoni^^nXh, & Hook. — Penn- 
sylvania, Connecticut, Rhode Island, and Massachusetts. 



BERULA Koch. — Fruit nearly globose, somewhat flat- 
tened laterally, emarginate at base: carpel with 5 filiform 
primary ribs: pericarp thick and corky, with no strengthen-^ 
ing cells : oil-ducts numerous and contiguous, closely sur- 
rounding the seed cavity : seed-section round : stylopodium 
conical (figs. 93, 94). — Smooth aquatic perennial, with pin- 
nate leaves and variously cut leaflets, and white flowers, in 
summer. 

I. B. an^nstifolia Koch, Deutsch. Fl. 2.455. Stout, i to3 
feet high : leaflets 5 to 8 pairs, linear to oblong or ovate, ser- 
rate to cut-toothed, sometimes crenate : fruit f line long. 
Sium angustifolium L. — Throughout our range and west- 
ward. 

CRANTZIA Nutt.— Fruit globose, slightly flattened lat- 
erally : carpel with 5 primary ribs, each subtended by a small 
group of strengthening cells ; the laterals thick and corky ; 
the others filiform : oil-ducts solitary in the intervals, two on 
the commissural side: seed-section round (figs. 95,96). — 
Small perennials, creeping and rooting in the mud, with hollow 
cylindrical or awl-shaped nodose petioles in place of leaves, 
simple few-flowered umbels, and white flowers. July. 

I. C. lineata Nutt. Genera, i. 178. Leaves very obtuse, 
I to 3 inches long, i to 2 lines broad : fruit a line long, the 
thick lateral wings forming a corky margin. — In brackish 
marshes along the coast, from Massachusetts to Mississippi- 
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CICUTA Linn. — Fruit ovoid to oblong, slightly flattened 
laterally : carpel with 5 strong flattish corky primary ribs 
(laterals somewhat larger) : oil-ducts solitary in the intervals, 
two on the commissural side : stylopodiutn conical or de- 
pressed (figs. 97-100). — Smooth poisonous marsh perennials, 
with pinnately or ternately compound leaves, and white flow- 
ers, in summer. 

Bentham and Hooker, in Gen. Plant, i. 889, say " stylo- 
podia crassiuscula, depressa, integra ; '* and Sereno Watson, 
in Bot. Calif. 1.260, says '* stylopodium depressed." While 
this is apparently true in most specimens of mature fruit, in 
many younger specimens, and some mature ones, the stylo- 
podium will be found to be conical. In any event it is large 
and prominent, and may or may not become conical. When 
depressed, we have not found it entire. 

1. C. maculat^i L. Spec. 256. Stout, 2 to 6 feet high, stem 
streaked with purple: leaflets oblong-lanceolate (narrower 
above), coarsely serrate: fruit oval, 2 lines long, with no 
strengthening cells and large oil-ducts ; seed-section round- 
ish (figs. 97, 98). — Throughout our range and westward. 

2. C.bulbifera L. Spec. 255. More slender, i to 3 feet 
high : leaflets linear, sparsely toothed ; upper axils bearing- 
clustered bulblets: fruit (seldom matured) oblong, 2 lines 
long, with groups of strengthening cells beneath the ribs and 
smaller oil-ducts ; seed-section somewhat dorsally flattened. 
— Common northward. 

CYNOSCIADIUM DC— Fruit ovoid, not flattened either 
way: carpel with 5 strong primary ribs, lateral ones much 
the larger, forming a broad corky margin, a large group 
of strengthening cells in each rib : oil-ducts solitary in the 
intervals, two on the commissural side : seed-section some- 
what flattened dorsally : stylopodium conical (figs. 101-104). 
— Glabrous annuals, with pinnately divided cauline leaves 
(leaflets linear), mostly undivided lower and radical leaves, 
white flowers, and persistent calyx-teeth. 

J. C. digitatum DC. Mem. Umbel. 44 t. 11. Slender, i 
to 2 feet high : radical leaves linear-lanceolate, entire ; cau- 
line leaves palmately 3 to 5-parted : fruit a line long, con- 
tracted into a neck at summit, with very prominent ribs and 
minute calyx-teeth (figs. loi, T02). — Wet ground, Arkansas, 
Alabama, Louisiana and Texas. Fl. May, June. 

2. C.pinnatom DC. 1. c. Smaller (in var. 'pumilum Eng. 
sometimes becoming cespitose) : cauline leaves pinnately 
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riiyi4«4 ipto«f<$vv distant -^gmwts, termiwil ope m]4<?h the 
largest; fadical Jeeves. simil4r,,Qr pftep. entire : fruit ji.lines 
Jang, fiQt .boajied M sumipit, ^ith ile^SipioipjpQpt.irHjs a^d 
very prop:>iq^at,caU\x-t^eth (figs. 103, icy-).^-Wet ground, 
Ai^k^naa^, Ii)dian tTerritory and Te?ws. F). April. 

DAUCUS Linn — Fruit oblong, flattened dorsally : carpal 
with -5 slender bristly primary ribs and 4 winged secondary 
ones, each^ bearing a single raw of prominent baH>ed prickles: 
oil-ducts solitary in the intervals (that is, under live secondary 
•ribs), two on the commissural side: seed-section , dorsally 
flattened, the face somewhat concave or almost plane (figs. 
105, 106). — Bristly annuals or biennials, with pinna tely de- 
compound leaves, foliaceousand cleft involucral bracts, con- 
cave umbels (connivent in fruit), and white flowers. 

1. D^Carfttai L. Sttm bristly : ultimate segflients of the 
leaf lanceolate and cuspidate : rays more numerous and 
elongated than in the next (figs. 105, 106). — ^Naturalized 
everywhere. 

2. D. ptt8iilu8 'Michx. Fl. 1.164. Stems retrosely papil- 
late-hispid : leaves more finely divided, the ultimate seg- 
ments narrowly linear: umbels sm.aller, v^ith fewer and 
shorter rays.— Throughout the southern states and westward. 

The varieties microphyllus and scaber simply depend 
upon the varying character of the hairs, a character riot < to 
be relied upon. This species is a very close American repre- 
sentative of the European D. Carota, and it is really ques- 
tionable whether they should be kept specifically apart. The 
fruit is so exactly similar in both sjpecies that it can not be 
distinguished, and hence our figures 105 and 106 represent 
D. pusillus just as well as D. Carota. 

Explanation of Plate XV.— Fig. 87, fruit of Trepooarpus iEthwpse; 
fig. 88, section of carpel of same; fig. 89, fruit of Sium cicuteefoUam; 
fig. 90, section of carpel of same; fig. 91, fruit of-^S. Carsoni; fig. 92, sec- 
tion of carpel of same; fig. 93, fruit of Berula angustifoUa; fig. 94,,8ec- 
tion of carpel of same; fig. 95, fruit of Crantzia lineata; fig. 96, section 
of carpel of same ; fig. 97, fruit of Cicuta macula4» ; fig. ^8, se^tiQji d 
oarpel of sajne; fig. 99. fruit of C. bulbifera; fig. 100, section of carpal jOf 
same ; fig. 101, fruit of Cynosciadium digitatum ; fig. 102, secti<)A lOf ^f^XP^^ 
of same ; fig. 103, fruit of C. pinuatum ; fig. 104, section jof. carpal oipftW J 
fig. 105, fruit of Dai;icus Carota ; fig. 106, section of carpel ©f 9aiii^e. Fig. 
B7ji8 X5; figs.. 89, 91, 97, 99, 101, 103, 105 are X8; figs. .88, 93, 96, 98, 
100, 102, 104, 106 are X 25; figs. 90, 92, 94, ^,are X 40. 
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From the Botanical Gazette. Vol. xii, No. 12.] 

Notes on UmbellifersB of E. United States. VIII. 

JOHN M. COULTER AND J. N. ROSE. 
(with plate xvn.) 
DISCOPLEURA DC. Fruit ovate, flattened laterally : 
carpel with 5 primary ribs subtended by strengthening cells ; 
dorsal and intermediates prominent and 
rather acute ; laterals broad and united 
with a thickened corky margin ; oil-ducts 
solitary in the intervals, two on the com- 
missural side: seed-section roundish (figs. 
107, 108^. — Smooth branching annuals, 
with finely dissected leaves (filiform divis- 
ions), and white flowers. Fl. June to Oc- 
tober. 

I. D. capillacea DC. Mem. Umbel. 38. ^ 
t. 8. Umbels 5 to 20-rayed ; involucral ^ ^ 
leaves (filiform) usually cleft or parted ; 

* Loc. elt. 72. 

* All of the bees are females. 

* SecUon of carpel of Eryngium diffusmn X 40. 
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involucels more or less prominent. — Wet ground, Massachu- 
setts to Florida, and westward to the plains. Runs through 
many intermediate forms into the 

Var. Nuttallii, with umbels 15 to 30-rayed, involucral 
leaves usually entire, and involucels minute {D. Nuttallii 
DC.^. — In the lower Mississippi Valley. 

Although var. Nuttallii is set apart as a variety, it must 
be understood to include only extreme forms. There are 
man}^ forms which intermediate and combine the characters 01 
the species and variety. The number of rays is very incon- 
stant, while the involucral leaves are frequently cleft and 
entire in different umbels on the same plant, and the involu- 
cels may be as prominent in forms which are var. Nuttallii 
in every other respect, as in true D. capillacea, or they may 
be very minute in the species itself. Fruit characters entirely 
fail to give any distinction. As for the form called D. cafil- 
lacea^ var. costata DC, we are at a loss to discover even any 
varietal characters. In a large series of specimens so la- 
beled from different herbaria we fail to find the slightest dis- 
tinction from D. capillacea ; and if there is a var. costata we 
have never seen it, nor is it known to our best collectors. 

The two following genera have been referred to Apmm 
L. : Leftocaulis by Bentham and Hooker, and Ammoselinum 
by Gray. The general habit of the plants and the size of 
the fruit may indicate some such common relationship, but 
a study of their fruit structure reveals differences fully as 
great as obtain among other genera of Umbelliferae as at 
present considered. In fact, a glance at the figures repre- 
senting these two genera and Apium on plate xvii will show 
a diversity of fruit characters greater than exists among any 
other three allied genera we have figured. Including these 
three genera under one would be entirely inconsistent with 
the definition of other genera of Umbelliferaj. We therefore 
restore the genera as follows : 

LEPTOCAULIS Nutt.— Fruit ovate, flattened laterally, 
bristly or tuberculate ; carpel with 5 primary ribs somewhat 
prominent or obsolete, each subtended by a prominent group 
of strengthening cells (except in L. patens) : oi}-ducts soli- 
tary in the intervals (except occasionally in L. patens), two 
on the commissural side : seed-section dorsally flattened, 
with face more or less concave : stylopodium conical (figs. 
109--114). — Very slender smooth branching annuals, with 
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finely dissected leaves (filiform or linear segments), and white 
flowers. 

1. L. echiuatns Nutt. DC. Prodr. 4. 107. A span to a foot 
high : fruit about half line long, echinate with spreading 
hooked bristles ; ribs obsolete and seed-face slightly concave 
(figs. 109, iio). Aptum echinatum Benth. & Hook. — Ala- 
bama to Arkansas and westward. 

2. L. diyaricatns DC. Mem. Umbel. 39. t. 10. One to two 
feet high, with . spreading branches : umbels more diffuse 
than in the last, and usually with fewer rays : fruit half a line 
long, tuberculate ; ribs somewhat prominent and seed-face 
slightly concave (figs, in, 112). Afium divaricalum Benth, 
& Hook. — North Carolina to Florida and westward to Texas. 

3. L. patens Nutt. DC. Prodr. 4. 107. One to two feet 
high, branching above: fruit half a line long, tuberculate; 
ribs obsolete and seed-face decidedly concave ; pericarp 
thinner than in the preceding species and without strength- 
ening cells ; oil-ducts in the intervals often accompanied by 
smaller accessory ones (figs. 113, 114). Afiumfatens Wat- 
son, Bibl. Index, Polypet. 413. — From Missouri to Louisiana 
and Texas. This species, while undoubtedly most closely 
related to Leptocaulis, is exceptional in certain important 
characters. The thinner pericarp, the entire absence of 
strengthening cells, the frequent increase in the number of 
oil-ducts, and the almost sulcate seed-face are all characters 
that do not belong to Leptocaulis. While, therefore, we 
include it under this genus, it must be considered as an out- 
lying member. 

AMMOSELINUM Torr. & Gray.— Fruit ovate, flattened 
laterally : carpel with 5 prominent equal more or less scab- • 
rous ribs, the laterals closely contiguous to those of the other 
carpel, forming apparently a single rib: pericarp exceed- 
ingly hard, composed almost entirely of strengthening cells : 
oil-ducts solitary in the intervals, two on the commissural 
side, rather small and not close to seed cavity : seed-section 
dorsally flattened, with face slightly concave: stylopodium 
conical, with very short style (figs. 115, 116). — Low diffuse 
annual, with ternately divided leaves, the small ultimate seg- 
ments linear to spatulate, and white flewers in small sessile 
or short-pedunculate unequal-rayed umbels. — This is one of 
the best marked genera of Umbelliferae. Its aflSnities are 
doubtful, but it holds no relation whatever to Chaerophyllum, 
as was surmised in the original description, followed by Ben- 
tham and Hooker. 
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1 . A. Popei Torr. & Gray, Pacif. R. Rep. 2. 165. About a 
span high, angles, midribs, rays, pedicels, and ribs of fruit 
rough scabrous : leaf-segments narrowly linear : fruit ovate- 
oblong, 2 to 2| lines long, with thick corky commissure. 
Afium Pofei Gray. — Texas (Wright^ Parry ^ JReverchon). 
Fl. April, May. 

2. A.ButlerL Smaller, nearly glabrous: leaf -segments 
narrowly oblong or spatulate : fruit ovate, about a line long, 
with ribs smooth or minutely scabrous, and corky commis- 
sure much less prominent (figs. 115, 116). A-pium Buileri 
Eng. Proc. Am. Acad. xxi. 453. — Texas (Hall^ Reverchon, 
Joor); IxididinT QVYiiory (Butler), Fl. March, April. Dis- 
tributed in various collections as Apium Popei. 

APIUM Linn. — Fruit ovate or broader than long, flat- 
tened laterally : carpel with 5 prominent obtuse corky nearly 
equal ribs : pericarp with no strengthening cells : oil-ducts 
solitary in the narrow intervals, two on the commissural side: 
seed-section round : stylopodium depressed or wanting (figs. 
117, 118). — Erect or prostrate herbs, with pinnately or ter- 
nately divided leaves, umbels opposite the leaves, and white 
flowers. 

I. A. leptophyllnm F. Muel., Benth. Fl. Austral. 3. 372. 
A few inches to two feet high : leaves ternately divided into 
filiform segments : umbels sessile or short-pedunculate : fruit 
a line long. Helosciadium leptophyllum DC. — Florida to 
Texas and westward. March to June. 

A nodiflorum Benth. & Hook. {Helosciadium nodifiorum 
Koch), an introduced species, reported first by Walter around 
Charleston, S. C, and not afterwards found, has been re- 
cently collected by Dr. J. H. Mellichamp. It is also found 
on the ballast grounds near Philadelphia by I. C. Martindale. 

BIFORA Hoflfm. — Fruit broader than long, flattened lat- 
erally, the two globose carpels connected only by a narrow 
commissure : carpel with primary ribs obsolete, and 4 fili- 
form secondary ribs : pericarp thin and very hard, made up 
almost entirely of strengthening cells : oil-ducts none : seed- 
face deeply concave : stylopodium conical: styles recurved 
over the carpels (figs. 119, 120). — Slender smooth annuals, 
with pinnately dissected leaves (segments filiform), and white 
flowers in few-rayed umbels. 

I. B. Americana Benth. & Hook. Gen. PI. i. 926. A foot 
or more high, branching above, rays and angles of stem (es- 
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pecially summit of internodes) roughened with minute callous 
points: fruit i^ lines long, 2^ lines broad. Atrema A7ner- 
icana DC. — Missouri ( Tracy )^ Arkansas and Texas. 

ERYNGIUM Linn— Fruit ovate or obovate, flattened 
laterally, scaly, tuberculate or bristly : carpel with ribs obso- 
lete (in ours) : pericarp without strengthening cells : oil- 
ducts solitary beneath the ribs (or their normal position), two 
on the commissural side (making 5 in all) : seed-face plane : 
styles filiform (figs. 121-124). — Herbs with spiny or prickly 
mostly lobed or toothed leaves, and bracted flowers closely 
sessile in dense heads. — A large genus, with about 20 
North American species, chiefly southern. The genus is so 
well defined by its general habit, and mature fruit is so com- 
pletely lacking in our herbaria, that in the present series ot 
papers we will not undertake to define the species. We 
would urge upon collectors the necessity of securing good 
fruiting specimens of all our Eryngiums, as in the few spe- 
cies studied there is indicated a wide range of fruit structure. 

With this paper is concluded the presentation of our 80 , 
species of Umbelliferas east of the looth meridian. It is to 
be hoped that the characters presented will be subjected to a 
thorough test by collectors and herbarium workers, that in 
the final elaboration of the North American representatives 
of the family the most permanent possible results may be 
obtained. At the same time we would ask for additional 
material from all quarters, especially fruiting specimens. 
We are under great obligations to many botanists, to whom 
we have already, in earlier papers, given our grateful ac- 
knowledgments. 

Explanation of Plate XVIL— Fig. 107, fruit of Discopleura capil- 
lacea; fig. 108, section of carpel of game; fig. 109, fruit of Leptocaulis echi- 
natus; fig. 110, section of carpel of sime: fig. Ill, fruit of L. divaricatus ; 
fig. 112, section of carpel of same; fig. 113, fruit of L. patens; fig. 114, 
section of carpel of same; fig. 115, fruit of Ammoselinum Butleri ; fig. 116, 
section of carpel of same; fig. 117, fruit of Apium leptophyllum ; fig. 118, 
section of carpel of same; fig. 119, fruit of Bifora Americana; fig. 120 
section of carpel of same ; fig. 121, fruit of Eryngium aromaticum ; fig. 
122, section of carpel of same; fig. 123, fruit of E. diffusum. Fig. 119 
is X 5 ; fig. 107 is X 7 ; figs. 109, 111, 113, 115, 117, l-fiO, 121, 123, are X 22 ; 
figs. 108, 110, 112, 114, 116, 118, 122, are X 40. 
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